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(67)  The present disclosure provides a handover in-
formation reporting method, user equipment, and a com-
munication system. The handover information reporting
method of the present disclosure includes: determining,
by user equipment (UE), whether a conditional handover
(CHO) recovery condition is met; in the case that the
CHO recovery condition is met, initiating, by the UE, a
conditional handover to a selected cell, recovering a link
by means of performing the conditional handover to the
selected cell; and releasing, by the UE, a successful
handover report (SHR)-related configuration.
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to the technical
field of wireless communications. More specifically, the
present disclosure relates to a handover information re-
porting method in the case of a handover, corresponding
user equipment, and a communication system.

BACKGROUND

[0002] A new research project on Release 17 technol-
ogy standards (see non-patent literature: RP-193255:
New WID on enhancement of data collection for
SON/MDT in NR) was approved in the 3rd Generation
Partnership Project (3GPP) RAN#86 plenary session
held in December 2019. The research objective of this
projectis to enhance a network data collection procedure
in an NR system so as to better achieve the objective of
a self-organizing, self-optimizing network and minimiza-
tion of drive tests. One of the specific techniques of the
research is to achieve handover information reporting in
a successful handover scenario.

[0003] The present disclosure provides a solution to
the issue of how to implement handover information re-
porting in an NR system.

SUMMARY

[0004] Anobjective of embodiments of the present dis-
closure is to provide a solution to the issue of how to
implement handover information reporting in an NR sys-
tem in a successful handover scenario. More specifically,
the present disclosure provides a solution to the issue of
how to configure a handover information reporting con-
figuration in an NR system and the issue of recording
and reporting handover information after UE is config-
ured with conditional handover (CHO) and a conditional
handover recovery mechanism is enabled. Provided in
the embodiments of the present disclosure are a hando-
ver information reporting method performed in user
equipment, corresponding user equipment, and a com-
munication system.

[0005] According to a first aspect of the present disclo-
sure, a handover information reporting method is provid-
ed, comprising: determining, by user equipment (UE),
whether a conditional handover (CHO) recovery condi-
tion is met; in the case that the CHO recovery condition
is met, initiating, by the UE, a conditional handover to a
selected cell, recovering a link by means of performing
the conditional handover to the selected cell; and releas-
ing, by the UE, a successful handover report (SHR)-re-
lated configuration.

[0006] In the above handover information reporting
method according to the first aspect of the present dis-
closure, the SHR-related configuration may at least com-
prise a triggering condition for triggering the UE to record

10

15

20

25

30

35

40

45

50

55

an SHR, the triggering condition comprising: atimer T310
threshold, a timer T312 threshold, and a timer T304
threshold.

[0007] In the above handover information reporting
method according to the first aspect of the present dis-
closure, the selected cell may be a suitable cell selected
by the UE in a cell selection procedure while a timer T311
is running, and the UE may release the SHR-related con-
figuration at any time in a handover procedure of the se-
lected cell performed by the UE.

[0008] In the above handover information reporting
method according to the first aspect of the present dis-
closure, an operation of releasing the SHR-related con-
figuration may be performed when the UE initiates the
handover procedure or when the UE successfully com-
pletes the handover procedure.

[0009] According to a second aspect of the present
disclosure, a handover information reporting method is
provided, comprising: determining, by user equipment
(UE), whether radio resource control (RRC) reconfigura-
tion is performed due to conditional handover (CHO) re-
covery; in the case that the RRC reconfiguration is per-
formed due to CHO recovery, skipping, by the UE, re-
cording corresponding handover information in a suc-
cessful handover report (SHR); and in the case that the
RRC reconfiguration is not performed due to CHO recov-
ery and an SHR triggering condition in an SHR-related
configuration is met, recording, by the UE, the corre-
sponding handover information in the SHR.

[0010] In the above handover information reporting
method according to the second aspect of the present
disclosure, when the RRC reconfiguration is successfully
completed, the UE may determine whether to record the
SHR.

[0011] According to a third aspect of the present dis-
closure, user equipment (UE) is provided, the user equip-
ment comprising: a processor; and a memory storing in-
structions, wherein the instructions, when run by the
processor, perform the handover information reporting
method described herein.

[0012] According to a fourth aspect of the present dis-
closure, a communication system is provided, the com-
munication system being provided with: a source cell
communicating with user equipment (UE), and a target
cell serving as an object to which the UE is handed over,
the source cell transmitting a handover request message
to the target cell, the handover request message com-
prising a successful handover report (SHR)-related con-
figuration, the target cell transmitting to the source cell a
handover request response message comprising a
handover command, and the handover command com-
prising the SHR-related configuration received by the tar-
get cell.

[0013] In the above communication system according
to the fourth aspect of the present disclosure, the source
cell transmits the handover command to the UE.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0014] In order to understand the present disclosure
and advantages thereof more fully, reference will now be
made to the following description made in conjunction
with the accompanying drawings.

FIG. 1 is a schematic diagram showing a general
handover procedure.

FIG. 2is aflowchart showing an example of a hando-
ver information reporting method according to Ex-
ample 1 of the present disclosure.

FIG. 3is aflowchart showing an example of a hando-
ver information reporting method according to Ex-
ample 2 of the present disclosure.

FIG. 4 shows a block diagram of user equipment
(UE) according to the present disclosure.

[0015] In the drawings, identical or similar structures
are marked by identical or similar reference numerals.

DETAILED DESCRIPTION

[0016] According to the following detailed description
of exemplary embodiments of the present disclosure
made in conjunction with the accompanying drawings,
other aspects, advantages, and prominent features of
the present disclosure will become apparent to those
skilled in the art.

[0017] In the present disclosure, the terms "include"
and "comprise" and derivatives thereof mean inclusion
without limitation; the term "or" has an inclusive meaning
and means "and/or".

[0018] In the present specification, the following vari-
ous embodiments for describing the principles of the
present disclosure are merely illustrative, and should not
be interpreted in any way as limiting the scope of the
disclosure. The following description with reference to
the accompanying drawings is used to facilitate full un-
derstanding of the exemplary embodiments of the
present disclosure defined by the claims and equivalents
thereof. The following description includes a variety of
specific details to facilitate understanding, but these de-
tails should be considered merely exemplary. Therefore,
those of ordinary skill in the art should recognize that
various changes and modifications may be made to the
embodiments described herein without departing from
the scope and spirit of the present disclosure. In addition,
the description of the known function and structure is
omitted for clarity and simplicity. In addition, the same
reference numerals are used for similar functions and
operations throughout the accompanying drawings.
[0019] A plurality of embodiments according to the
present disclosure are specifically described below by
using a Long Term Evolution (LTE)/NR mobile commu-
nication system and subsequent evolved versions there-
of as an exemplary application environment. However,
it is to be noted that the present disclosure is not limited

10

15

20

25

30

35

40

45

50

55

to the following embodiments, but may be applied to other
wireless communications systems. In the present disclo-
sure, unless otherwise specified, the concept of a cell
and the concept of a base station are interchangeable.
An LTE system may also refer to a 5G LTE system and
a post-5G LTE system (such as an LTE system referred
to as an eLTE system or an LTE system that can be
connected to a 5G core network). In addition, the LTE
canbe replaced with an evolved universal terrestrial radio
access (E-UTRA) or an evolved universal terrestrial radio
access network (E-UTRAN). In the present disclosure, a
handover refers to change of a primary cell initiated by
a network side, the change including inter-cell change of
the primary cell and intra-cell change of the primary cell.
That is, a primary cell of UE is changed from a source
cell to a target cell, where the source cell and the target
cell may be the same cell or different cells. In this proce-
dure, a security key or keys or a security algorithm for
access layer security may also be accordingly updated.
The security includes encryption and decryption and in-
tegrity protection. The source cell may also be referred
to as a source base station, or a source beam, a source
transmission point (TRP), a source primary cell (PCell),
or a source master cell group (MCG), and the target cell
may also be referred to as a target base station, or a
target beam, a target transmission point, a target primary
cell (PCell), or a target master cell group (MCG). The
source cell refers to a cell connected to and serving the
UE before a handover procedure is initiated, namely, a
cell transmitting to the UE a radio resource control (RRC)
message including a handover command. The target cell
refers to a cell connected to and serving the UE after the
handover procedure is successfully completed, or a cell
indicated by a target cell identifier included in the hando-
ver command, or a cell that performs downlink synchro-
nization and random access in the handover procedure.
The handover of the present disclosure may also refer
to a change in the primary secondary cell (PSCell), and
in this case, handover information or a handover report
refers to handover information or a handover report re-
lated to the PSCell. The handover command described
in the present disclosure is used to trigger the UE to ex-
ecute a handover. In an NR system, the handover com-
mand is an RRC reconfiguration message including a
synchronized reconfiguration (Reconfigurationwithsync)
information element, or rather, the handover command
is an RRC reconfiguration message including a synchro-
nized reconfiguration (Reconfigurationwithsync) infor-
mation element for a master cell group (MCG). In this
case, the handover may also be referred to as an MCG
synchronized reconfiguration. In an LTE system, the
handover command is an RRC connection reconfigura-
tion message including a mobility control information
(MobilityControlinfo) information element. The synchro-
nized reconfiguration information element or the mobility
control information information element may include con-
figuration information of the target cell, for example, a
target cell identifier, a target cell frequency, common con-
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figurations of the target cell such as system information,
arandom access configuration used by the UE to access
the target cell, a security parameter configuration of the
UE in the target cell, a radio bearer configuration of the
UE in the target cell, and the like. For simplicity of de-
scription, in the present disclosure, the RRC reconfigu-
ration message is equivalent to the RRC connection
reconfiguration message; similarly, an RRC reconfigura-
tion complete message serving as a response message
thereto is equivalent to an RRC connection reconfigura-
tion complete message. The handover command is
equivalent to the RRC message including the handover
command, and refers to an RRC message or a configu-
ration in the RRC message triggering the UE to execute
a handover. The handover configuration refers to all of
or part of configurations in the handover command. "Can-
cel", "release", "delete", "flush", and "clear" are inter-
changeable. "Execute", "use", and "apply" are inter-
changeable. "Configure" and "reconfigure" are inter-
changeable. "Monitor" and "detect" are interchangeable.
An RRC re-establishment message is equivalent to an
RRC connection re-establishment message; similarly, an
RRC re-establishment complete message serving as a
response message thereto is equivalent to an RRC con-
nection re-establishment complete message.

[0020] The following describes processes or concepts
in the prior art to which the present disclosure relates.

Handover configuration in NR systems:

[0021] Inan NR system, an RRC reconfiguration mes-
sage for a handover command carries RRC configura-
tions from a target base station, including but not limited
to the following RRC configurations (see Section 6.2.2
of 3GPP Technical Standard Protocol 38.331 for details):

- A measurement configuration (measconfig informa-
tion element): used to configure intra-frequency, in-
ter-frequency, and inter-radio access technology
measurements performed by UE, for example, a
measurement object configuration, a measurement
report configuration, a measurement gap configura-
tion, etc.

- Acellgroup configuration (cellGroupConfig informa-
tion element), used to configure a master cell group
or a secondary cell group, including a Radio Link
Control (RLC) bearer configuration (an ric-bearer-
ToAddModList information element and an ric-bear-
erToreleaselist information element), a Medium Ac-
cess Control (MAC) configuration (a MAC-cellgroup-
config information element), a physical layer config-
uration, a secondary cell addition/modification/re-
lease configuration, a special cell (SpCell) configu-
ration, etc. corresponding to a data radio bearer/sig-
naling radio bearer. The sPCell configuration in-
cludes a cell index number, handover information
(reconfigurationWithSync information element), a
radio link failure-related timer and constant configu-
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ration, a Radio Link Monitoring (RLM) configuration,
a special cell dedicated configuration, etc. The
reconfiguration with syncinformation element is sim-
ilar to the mobility control information in the LTE sys-
tem and includes handover-related information to
implement mobility, and the information element in-
cludes serving cell configuration common informa-
tion, a cell radio network temporary identifier (C-RN-
TI) of the UE in the target cell, a configuration of a
handover procedure monitoring timer T304, a ran-
dom access dedicated configuration for a random
access procedure to the target cell, etc.

- Non-access stratum dedicated information (dedica-
tedinfoNASList information element).

- Aradio bearer configuration (radiobearerConfig in-
formation element), used to configure a Service Data
Application Protocol layer (SDAP) and a Packet Data
Convergence Protocol layer (PDCP) of a Data Radio
Bearer (DRB) and/or a Signaling Radio Bearer
(SRB).

- A master key update configuration (masterKeyup-
date information element).

Handover procedure in NR systems:

[0022] Usermobility in a connected state isimplement-
ed mainly by means of a handover procedure, and the
handover refers to a procedure in which UE in an RRC
connected state changes a serving cell (primary cell).
FIG. 1 is a schematic diagram showing a general hando-
ver procedure. As shown in FIG. 1, a general handover
procedure includes the following phases: in phase 1: a
measurement phase, UE measures, on the basis of a
configured measurement configuration, a radio link cor-
responding to a serving cell or a neighboring cell. When
a configured measurement reporting condition is met,
the UE transmits a measurementreport to a base station.
In phase 2, a handover preparation phase, the base sta-
tion determines, in view of the received measurement
report and other factors such as the load of the base
station, to trigger a handover for the UE. A source base
station and a target base station acquire, by means of a
handover preparation procedure, a handover command
configured by the target base station. In phase 3, a
handover execution phase, the source base station is-
sues the handover command to the UE. The UE receiving
the handover command immediately applies a configu-
ration of the handover command to perform the hando-
ver. The UE detects a handover procedure by using a
timer T304. When the handover procedure is initiated,
the UE starts the timer T304. When the handover proce-
dure is completed, the UE stops the timer T304. When
T304 expires, the UE considers that the handover fails.
[0023] The NR system also supports a conditional
handover (CHO) that is also referred to as a conditional
reconfiguration, which is different from the general
handover procedure in which the UE immediately per-
forms the handover after receiving the handover com-
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mand in phase 3. In the conditional handover, a relatively
conservative measurement report threshold is set, so
that a base station acquires a measurement result in ad-
vance, and performs handover preparation with a select-
ed target base station in advance according to the meas-
urement result. In this case, the base station can issue
a handover command including a handover candidate
cell and a handover execution condition to UE before an
actual handover condition (relative to the conservative
measurement report threshold) is met, wherein the
handover command carries a condition for executing a
handover by the UE. After receiving the conditional
handover command, the UE will not execute a handover
immediately but stores a received handover command
configuration, and starts to monitor the link quality of a
source cell or the link quality of a target cell according to
the handover execution condition carried in the handover
command message, so as to evaluate whether the
handover execution condition is met. Only when it is de-
termined, by means of monitoring, that the configured
handover execution condition is met, does the UE start
to execute the stored handover command and access
the target cell. The UE may be simultaneously configured
with a plurality of conditional handover candidate cells.
If the plurality of conditional handover candidate cells all
meet the handover execution condition, then the UE se-
lects a candidate cell therefrom as a final conditional
handover target cell, and performs the handover to the
cell. In summary, the conditional handover refers to a
handover procedure that is executed only when (all) one
or more configured handover execution conditions are
met. Because the handover command is included in the
RRC reconfiguration message, the conditional handover
is also referred to as a conditional reconfiguration. In the
NR system, after the UE receives an RRC reconfiguration
message including the conditional handover command
(a ConditionalReconfiguration information element), the
conditional handover command including a conditional
reconfiguration candidate cell list (a condReconfigToAd-
dModList information element), the UE stores configura-
tions corresponding to the conditional reconfiguration
candidate cells in a UE variable VarConditionalReconfig,
which includes a plurality of items. Each item is identified
by a conditional reconfiguration identity (condReconfig-
Id), and includes an execution condition (condExecution-
Cond) and a target cell handover configuration (condR-
RCReconfig). A cellidentified by a cell identity in a serving
cell common configuration (a servingCellConfigCommon
information element) in a reconfiguration with sync (a
reconfigurationWithSync information element) in the tar-
get cell handover configuration corresponds to a condi-
tional reconfiguration candidate cell. The UE performs
conditional reconfiguration evaluation on each condition-
al reconfiguration candidate cell according to the execu-
tion condition. The execution condition may include one
or two measurement identities (measID). Only when all
measurement events (condEventA3 or CondEventA5 in-
cluded in a CondTriggerConfig information element) cor-
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responding to all measurement identities included in the
execution condition are met, the UE considers that the
corresponding candidate cell is a triggering cell, and in-
itiates a conditional reconfiguration execution procedure.
In the conditional reconfiguration execution procedure,
the UE applies, to the selected triggering cell, a stored
handover configuration (condRRCReconfig) corre-
sponding to the cell, performs a cell handover operation,
such as starting the timer T304, performs downlink syn-
chronization to the target cell, initiates a random access
procedure to the target cell to perform uplink synchroni-
zation, transmits an RRC reconfiguration complete mes-
sage to the target cell, and so on (see section 5.3.5.3 of
3GPP protocol specification document TS38.331 for de-
tails, which will not be described herein again).

Radio link failure (RLF) or handover failure (HOF) re-
covery:

[0024] When an RLF of a master cell group is detected
or a handover failure (including a general handover fail-
ure and a conditional handover failure) occurs because
T304 associated with the master cell group expires, the
UE will initiate an RRC connection re-establishment pro-
cedure to re-establish/recover a connection to the net-
work side. In the initiated RRC connection re-establish-
ment procedure, the UE first performs a cell selection
procedure to select a suitable cell. In the case that a
conditional reconfiguration is stored on the UE, if the UE
is configured with an enabling indication (an attemptCon-
dReconfig information element) that a CHO can be per-
formed after a link failure, and if the cell selection proce-
dure is due to an MCG RLF or an MCG handover failure
(i.e., a reconfiguration with sync failure in the NR system)
being detected, and if the selected cell is a conditional
handover candidate cell (a reconfiguration with sync in-
formation element reconfigurationWithSync correspond-
ing to the cell is included in a MasterCellGroup informa-
tion elementin the stored conditional reconfiguration var-
iable), then the UE applies the configuration in the con-
ditional reconfiguration according to the conditional
handover configuration corresponding to the cell, and
performs the handover to the cell (see section 5.3.5.3 of
3GPP protocol specification document TS38.331), there-
by ending a link recovery procedure. Otherwise, the UE
attempts to recover the connection to the network side
by transmitting an RRC connection re-establishment re-
questto the selected cell. When the UE receives an RRC
connection re-establishment message serving as a re-
sponse message, the UE re-establishes an RRC con-
nection according to a configuration in the RRC connec-
tion re-establishment message, and feeds back an RRC
connection re-establishment complete message to a
base station to successfully end the RRC connection re-
establishment procedure. If the RRC re-establishment
procedure fails, then the UE exits the RRC connected
state, and enters an RRC idle state.

[0025] For ease of description, the above link recovery
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performed by means of the conditional handover per-
formed by the conditional reconfiguration candidate cell
selected in the RRC re-establishment procedure is re-
ferred to as conditional handover recovery.

Fast MCG link recovery mechanism:

[0026] The dual connectivity and carrier aggregation
enhancement project in Release 16 (see document RP-
190452) introduces a fast MCG link recovery mecha-
nism. The so-called "fast" is described relative to the ex-
isting link recovery mechanism (i.e., recovering a link
connection by means of an RRC connection re-estab-
lishment procedure). The purpose of the procedure is to
inform the network side that the UE has experienced an
MCG radio link failure. In the fast MCG link recovery
mechanism, when an RLF occurs in an MCG of the UE,
if the link quality of a secondary cell group (SCG) of the
UE is good (that is, no RLF occurs and a timer T310 is
not running, no PSCell change procedure is occurring
(that is, TO4 corresponding to the SCG is not running),
orthe SCGis not in a suspended state (not suspended)),
at this time neither the MCG nor the SCG is in the sus-
pended (or interrupted) state or the timer T316 is not in
a running state, then the UE initiates an MCG failure in-
formation procedure, and reports the MCG link failure
information to a master base station by means ofan SCG
link (such as a split signaling radio bearer (SRB) or a
third signaling radio bearer SRB3) instead of directly trig-
gering an RRC connection re-establishment procedure.
In the MCG failure information procedure, the UE starts
the T316 timer, suspends the MCG-side transmission of
all SRBs and DRBs except SRBO, and resets a MAC
entity corresponding to the MCG. The master base sta-
tion receiving the MCG link failure information report may
transmit to the UE an RRC reconfiguration message in-
cluding a reconfiguration with sync information element
to trigger a handover of the UE to a new cell, or transmit
an RRC release message to release an RRC connection
of the UE. Upon receiving the RRC reconfiguration mes-
sage or the RRC release message as a response from
the network side, the UE will stop the T316 timer. In the
present disclosure, the MCG failure information proce-
dure and the fast MCG (link) recovery procedure are
equivalent.

Successful handover report:

[0027] As previously described, one of the objectives
of the new research project of Release 17 is to introduce
handoverinformation reporting of a successful handover.
The handover information reporting of a successful
handover is also referred to as a successful handover
report (SHR) for short. This is because, in an NR system,
performing network optimization by relying only on a ra-
diolink failure (RLF) report in an existing mechanism may
cause a data acquisition process to become lengthened,
and handover information reporting, when a handover
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succeeds, enables the network side to acquire a suffi-
cient number of samples in a mobility procedure more
quickly. Second, even for a successful handover scenar-
io, a mobility parameter thereof also needs to be further
optimized. Content of successful handover information
reporting may include one or more of the following: a
source cell identity; a target cell identity; measurement
results for a source cell or target cell; measurement re-
sults for a neighbor cell(s); an RLF monitoring situation
when a handover command is received or when a hando-
ver is performed indicating, for example, a cause(s) of
successful handover information reporting being trig-
gered (thatis, which triggering condition is met), arunning
situation of T310/T312 (indicating whether T310 and/or
T312 exceeds a configured threshold), an RLC retrans-
mission status, etc.; a beam failure monitoring situation
when a handover command is received; one or more
optimal beam identifiers of the downlink when random
access to the target base station is performed; a running
status/value of the timer T304 when a handover is suc-
cessfully completed; random access procedure informa-
tion; CHO candidate cell information (a measurementre-
sult or a cell identity); an indication that an RLF occurs
in a source cell in a dual active protocol stack (DAPS)
handover procedure, and the like. For some successful
handover information, the UE may record the information
in the SHR only when a recording condition correspond-
ing to the information is met. For example, if T310 is run-
ning, only when the value of T310 exceeds a configured
threshold, can the UE include T310-related information
in the successful handover report. However, some other
information, such as a source cell identity, a target cell
identity, etc., needs to be recorded in the SHR uncondi-
tionally. Success of the handover means that an RRC
reconfiguration complete message for responding to a
handover command RRC reconfiguration message with
respect to the target base station has been successfully
transmitted, or that a random access procedure to the
target base station has been successfully completed at
a MAC layer. In the present conclusion of the 3GPP, the
UE may inform, by using an RRC message, the network
side that available successful handover information (for
example, indicated by a SuccHORep-Available informa-
tion element) is present thereon. After receiving the in-
dication, the network side may request, by using an RRC
message (for example, indicated by SuccessfulHORe-
portReq in a UEInformationRequest message), the UE
to report the successful handover information report
stored thereby. The UE will report the stored radio link
failure report (SuccessfulHOReport in the UEInforma-
tionResponse message) to the network side in a re-
sponse RRC message.

[0028] Different from the radio link failure report RLF-
report, the network side needs to configure, to the UE, a
triggering condition of the successful handover informa-
tion reporting. Only when the configured one or more
triggering conditions are met, will the UE record handover
information of the successful handover. Therefore, the
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UE needs to receive, from the network side, a successful
handover report configuration parameter at least includ-
ing a triggering condition configuration. How to configure
the successful handover report configuration parameter
has become a concern of the present disclosure. In ad-
dition, the RAN2 working group of 3GPP has reached
the conclusion: a situation in which a link is recovered by
means of successfully performed conditional handover
recovery when the UE encounters a link failure (an RLF
or an HOF) is also considered a link failure situation al-
though a conditional handover is successfully completed.
Therefore, whether to initiate recording of conditional
handover information of the handover success in the
foregoing scenario and how to avoid recording the infor-
mation if the information does not need to be recorded
are also a concern of the present disclosure. The follow-
ing embodiments provide a solution to the above prob-
lems. The embodiments are not mutually exclusive, and
some embodiments may be combined. If not otherwise
specified, some concepts or definitions are commonly
applicable among the embodiments. For ease of descrip-
tion, the UE in the following embodiments refers to UE
having the function of supporting an SHR.

Example 1:

[0029] This example provides a successful handover
report (SHR) configuration management method per-
formed on UE. In the method described in this example,
UE releases an applied SHR configuration when a CHO
recovery mechanism is performed, thereby achieving the
purpose of skipping recording of a corresponding SHR
for the handover in the foregoing scenario and the pur-
pose of reducing signaling overhead and energy con-
sumption of the UE.

[0030] FIG. 2 is a flowchart showing an example of a
handover information reporting method according to Ex-
ample 1 of the present disclosure. As shown in FIG. 2,
an embodiment of Example 1 includes the following
steps:

step 1: selecting, by UE, a suitable cell in a cell selection
procedure, determining that a CHO recovery condition
is met, initiating, by the UE, a conditional handover to the
selected cell, and recovering a link by means of perform-
ing the conditional handover to the cell.

[0031] The determining, by the UE, thata CHO recov-
ery condition is met means that the UE is configured with
an enabling indication (an attemptCondReconfig infor-
mation element) that a CHO can be performed after a
link failure, and the cell selection procedure is due to an
MCG RLF or an MCG handover failure (i.e., a reconfig-
uration with syncfailure in an NR system) being detected,
and the selected cell is one of conditional handover can-
didate cells. The candidate cell means that a reconfigu-
ration with sync information element reconfiguration With
Sync corresponding to the cell is included in a Master-
CellGroup information element in a stored conditional
reconfiguration variable VarConditionalReconfig.
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[0032] Thenitiating, by the UE, a conditional handover
to the selected cell means that the UE applies a condi-
tional reconfiguration (CondRRCReconfig) stored there-
on and associated with the selected cell, and performs
a handover operation to the cell according to the config-
uration (the operation is section 5.3.5.3 of protocol spec-
ification document TS38.331), for example, triggering a
random access procedure to the target cell.

[0033] The cell selection procedure refers to a cell se-
lection procedure performed while a timer T311 is run-
ning. The UE starts the timer T311 in an initialization
phase of initiating an RRC re-establishment procedure,
and starts to perform the cell selection procedure. When
the UE selects a suitable cell, T311 is stopped.

[0034] Step 2: releasing, by the UE, an SHR-related
configuration.

[0035] Preferably, the SHR-related configuration at
least includes a triggering condition for triggering the UE
to record an SHR. The UE may be configured with one
or more triggering conditions, such as a timer T310
threshold, a timer T312 threshold, atimer T304 threshold,
and the like. The triggering conditions mean that the UE
performs the operation of recording the SHR only when
the UE is configured with the triggering conditions and
one or more of the configured triggering conditions are
met.

[0036] Step 2 may occur at any time in a handover
procedure (an RRC reconfiguration procedure of a con-
ditional reconfiguration execution) of the selected cell
performed by the UE. For example, when the UE initiates
the handover procedure, the operation of releasing the
SHR-related configuration is performed immediately. Al-
ternatively, the operation of releasing the SHR-related
configuration is performed when the UE successfully
completes the handover. Preferably, the handover being
successfully completed means that the random access
procedure triggered by the handover procedure has been
successfully completed in the MAC layer.

[0037] Thatis, in this example, when the UE performs
a reconfiguration operation according to a received RRC
reconfiguration (corresponding conditional reconfigura-
tion) message, if an RRC reconfiguration is applied due
to a conditional reconfiguration execution upon cell se-
lection while the timer T311 is running, the UE releases
the SHR configuration thereof.

[0038] In the above method, the condition of the UE
releasing the SHR-related configuration thereof further
includes the UE determining that the UE is configured
with the SHR-related configuration. Optionally, the UE
determines that the UE is configured with the PCell spe-
cific SHR-related configuration or the SHR-related con-
figuration corresponding to the PCell.

[0039] Variant embodiment 1 of this example may be
described as that, in step 1, the UE determines that the
CHO recovery condition is met, and the UE applies other
configurations, besides the SHR-related configuration,
in the conditional reconfiguration (CondRRCReconfig)
stored thereon and associated with the selected cell, and
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performs the handover operation to the cell according to
the configuration.

[0040] Variant embodiment 2 of this example may be
described as that, in step 1, when the UE determines that
the CHO recovery condition is met, the UE releases the
SHR-related configuration thereon.

[0041] Variant embodiment 3 of this example may be
described as that, before CHO recovery is performed,
the UE performs the operation of releasing the SHR-re-
lated configuration thereon. The described before CHO
recovery is performed may be when an RLF is detected,
or when T304 expires (a reconfiguration with sync fail-
ure), or in an initialization phase of an RRC re-establish-
ment procedure initiated by the UE.

[0042] Variant embodiment 4 of this example may be
described as that, when the UE determines that a CHO
recovery procedure is successfully completed or the UE
determines that the handover procedure is successfully
completed, the UE performs the operation of releasing
the SHR-related configuration thereon.

[0043] Itis worth noting that the above variant embod-
iments cause both foregoing step 1 and step 2 to be op-
tional.

Example 2:

[0044] This example provides a successful handover
report (SHR) recording method performed on UE. In the
method described in this example, when UE performs a
handover in a CHO recovery scenario, no handover in-
formation SHR of the handover is recorded in a UE var-
iable VarSuccHOReport, thereby achieving the purpose
of reducing signaling overhead and energy consumption
of the UE. Different from Example 1, Example 2 does not
require any operation to be performed on an SHR-related
configuration. That is, the SHR-related configuration can
still be maintained on the UE, or the SHR-related config-
uration may be released at a certain moment.

[0045] FIG. 3 is a flowchart showing an example of a
handover information reporting method according to Ex-
ample 2 of the present disclosure.

[0046] As shown in FIG. 3, in this example, in step 1,
in an RRC reconfiguration procedure, UE determines
whether the RRC reconfiguration is performed due to a
CHO recovery. If it is determined in step 1 that the RRC
reconfiguration is performed due to a CHO recovery, step
2 is performed, and the UE does not record correspond-
ing handover information in an SHR for this handover.
Optionally, the method further includes: discarding, by
the UE, handover information stored thereon and record-
ed for the handover procedure. The UE discards the
handover information stored thereon and recorded for
the handover procedure because in some embodiments,
the UE, upon initiation of the handover procedure, may
have created and stored some acquired handover infor-
mation related to the handover, such as timer information
(an indication that T310 or T312 exceeds a thresh-
old/T310 or T312 has triggered SHR recording) of a
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source cell when the RRC reconfiguration is received or
performed.

[0047] Ifitis determined in step 1 that the RRC recon-
figuration is not performed due to a CHO recovery, that
is, the UE determines that the RRC reconfiguration is not
performed due to a CHO recovery, and one or more of
SHR triggering conditions in an SHR-related configura-
tion are met, step 3 is performed, and the UE records the
corresponding handover information in the SHR for this
handover. In addition, the determination operation of the
UE further includes the UE determining that the UE is
configured with the SHR-related configuration, such as
the SHR triggering condition(s).

[0048] Preferably, the operation of the UE determining
whether to record the SHR is performed when the UE
successfully completes the RRC reconfiguration (the
handover procedure). Preferably, the successfully com-
pleting the RRC reconfiguration means that the random
access procedure triggered by the RRC reconfiguration
has been successfully completed in the MAC layer. Op-
tionally, the operation of the UE determining whether to
record the SHR is performed by the UE at the start of the
RRC reconfiguration (the handover procedure).

[0049] The above RRC reconfiguration being per-
formed due to the CHO recovery is further described as
being applied if the RRC reconfiguration due to a condi-
tional reconfiguration execution upon cell selection while
the timer T311 is running.

[0050] The one or more of the above SHR triggering
conditions being met depends on what the configured
SHR triggering conditions are. For example, the config-
ured SHR triggering condition may be that the value of
T310 is greater than or equal to a configured threshold,
or that the value of T312 is greater than or equal to a
configured threshold, or that the value of T304 is greater
than or equal to a configured threshold. Preferably, the
value of T310 or T312 refers to a state value of T310 or
T312 associated with the source cell when a handover
command is received orwhenthe handoveris performed.
The value of T304 refers to a state value of T304 when
the handover is successfully completed, that is, a state
value before T304 is stopped. As long as one of the SHR
triggering conditions configured for the UE is met, it can
be considered that the UE meets the triggering condition
of recording the SHR, and can be triggered to record the
SHR of this handover.

[0051] The UE recording corresponding handover in-
formation in the SHR for this handover may be first clear-
ing a UE variable (e.g., VarSuccHOReport) for storing
the SHR, and then recording the handover information
related to this handover, or may be the UE first adding a
new entry to the UE variable for storing the SHR, and
then recording the handover information related to this
handover in the new entry.

Example 3

[0052] This example provides an SHR-related config-
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uration method implemented on a source cell and a target
cell of a handover. In the method described in this exam-
ple, the network side may complete an SHR configuration
for one handover procedure, thereby achieving the pur-
pose of configuring a different SHR-related configuration
by being able to more finely distinguish each handover.
[0053] Specifically,acommunication system of this ex-
ample includes: a source cell communicating with UE,
and a target cell serving as an object to which the UE is
handed over. An SHR configuration method in the com-
munication system of this example may include the fol-
lowing steps.

[0054] Step 1:initiating, by the source cell, a handover
preparation operation for UE to the target cell, and trans-
mitting a handover request message to the target cell by
means of an Xn or X2 interface, the handover request
message including an SHR-related configuration. The
SHR-related configuration at least includes an SHR trig-
gering condition for triggering the UE to record a hando-
verinformation SHR of the present handover. Preferably,
the SHR-related configurationisincluded inaninter-node
RRC message. The inter-node RRC message is an RRC
container included in the handover request message. In
this example, the inter-node RRC message is a Hando-
verPreparationinformation message. Alternatively, the
SHR-related configuration acts as an information ele-
ment of an XnAP or X2 interface, and is included in the
handover request message.

[0055] Step 2:including, by the targetcell, the received
SHR-related configuration in a handover command (an
RRC reconfiguration message generated by a target
base station), and including the handover command in a
handover request response message and transmitting
same to the source cell.

[0056] Optionally, in this step, if the target cell deter-
mines that another SHR-related configuration needs to
be configured, then the target cell configures the SHR-
related configuration received from the source cell and
the SHR-related configuration determined by the target
cellinthe handover command together. Thatis, the SHR-
related configuration in the handover command may in-
clude both the SHR-related configuration determined by
the source cell and the SHR-related configuration deter-
mined by the target cell.

[0057] Step 3: transparently delivering, by the source
cell, the handover command in the handover request
message to the UE.

Example 4

[0058] This example provides another SHR configura-
tion method. Different from Example 3, in this example,
the SHR configuration is completely determined or con-
figured by a source cell. In the method described in this
example, the network side may more flexibly implement
cell-level SHR configuration for UE.

[0059] Step 1: receiving, by the UE from the network
side, an RRC reconfiguration message including an
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SHR-related configuration, and storing or applying the
SHR-related configuration.

[0060] The SHR-related configuration atleastincludes
one or more SHR triggering conditions for triggering the
UE to record an SHR.

[0061] In an embodiment, the SHR-related configura-
tion is target cell-specific. That is, the SHR-related con-
figuration may include a plurality of entries, and each
entry includes or corresponds to one (target) cell identity
and a corresponding SHR configuration.

[0062] Step 2: initiating, by the UE, a reconfiguration
with sync procedure (a handover procedure), and if a
target cell of the reconfiguration with sync procedure is
identical to a cell identity in an entry in the SHR-related
configuration in step 1, then applying, by the UE, an SHR
configuration corresponding to the cell identity to perform
SHR recording. That is, if the target cell of the reconfig-
uration with sync procedure is a cell identity included in
the SHR-related configuration in step 1, then the UE ap-
plies an SHR configuration corresponding to the cell iden-
tity to perform SHR recording.

[0063] Optionally, if the target cell of the reconfigura-
tion with sync procedure is not a cell identity included in
the SHR-related configuration in step 1, then the UE does
not record an SHR related to the reconfiguration with
sync procedure.

[0064] The reconfiguration with sync procedure is trig-
gered by reception of an RRC reconfiguration message
including a reconfiguration with sync information ele-
ment, oris triggered by a CHO execution. The cell identity
may be a cell global identity, or a physical cell identity,
and/or a cell carrier frequency.

[0065] For example, in step 1, in the RRC reconfigu-
ration message received by the UE, the SHR-related con-
figuration includes three items, which are respectively: a
cell identity of a cell A and an SHR configuration corre-
sponding thereto, a cell identity of a cell B and an SHR
configuration corresponding thereto, and a cell identity
ofacell Cand an SHR configuration corresponding there-
to. In this case, the UE stores the three SHR configura-
tions. In step 2, the UE receives a handover command
including the cell identity of the target cell B, then the UE
applies the SHR configuration corresponding to the cell
B in step 1, and determines, on the basis of the foregoing
configuration, whether an SHR triggering condition is met
to record an SHR of this handover procedure and other
SHR content.

Example 5:

[0066] This example provides a successful handover
report (SHR) configuration management method per-
formed on UE. In the method described in this example,
UE releases an applied SHR configuration when a fast
MCG recovery mechanism is performed, thereby achiev-
ing the purpose of skipping recording of a corresponding
SHR for the handover in this scenario.

[0067] In an embodiment, the following steps are in-
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cluded:

step 1: initiating, by the UE, an MCG failure information
procedure, and transmitting an MCG failure information
message to a network side.

[0068] Step 2: receiving, by the UE, an RRC reconfig-
uration message transmitted from the network side, and
performing a reconfiguration with sync procedure (a
handover procedure) on the basis of the foregoing.

[0069] Step 3: releasing, by the UE, an SHR-related
configuration.
[0070] Preferably, the SHR-related configuration at

least includes a triggering condition for triggering the UE
to record an SHR. The UE may be configured with one
or more triggering conditions, such as a timer T310
threshold, atimer T312 threshold, a timer T304 threshold,
and the like.

[0071] In this example, the chronological order of im-
plementation of the UE operation in step 3 is not limited.
[0072] Optionally, step 3 may occur at any time in a
handover procedure performed by the UE in step 2. For
example, when the UE initiates the handover procedure,
the operation of releasing the SHR-related configuration
is performed immediately. Alternatively, the operation of
releasing the SHR-related configuration is performed
when the UE successfully completes the handover. The
handover being successfully completed means that a
random access procedure triggered by the handover has
been successfully completed in the MAC layer. Option-
ally, when RRC reconfiguration (reconfiguration with
sync) is performed, the UE performs step 3 if a timer
T316 is running.

[0073] Optionally, step 3 may occur at any time of the
MCG failure information procedure in step 1, forexample,
in an initialization phase of the MCG failure information
procedure initiated by the UE, or before or after the UE
transmits the MCG failure information message. Option-
ally, when the MCG failure information procedure is per-
formed, the UE performs step 3 if the timer T316 is run-
ning.

[0074] In the above method, the condition of the UE
releasing the SHR-related configuration thereof further
includes the UE determining that the UE is configured
with the SHR-related configuration. Optionally, the UE
determines that the UE is configured with the PCell spe-
cific SHR-related configuration. Here, the PCell refers to
a target cell in the reconfiguration with sync in step 2.
[0075] A variant embodiment of this example may be
described as that, before step 1, the UE performs the
operation of releasing the SHR-related configuration
thereon. The before step 1 may be when an RLF is de-
tected. The foregoing causes both foregoing step 1 and
step 2 to be optional.

Example 6:
[0076] This example provides a successful handover

report (SHR) recording method performed on UE. In the
method described in this example, when UE performs a
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handover in a fast MCG recovery mechanism, no hando-
ver information SHR of the handover is recorded in a UE
variable VarSuccHOReport. Different from Example 5,
Example 6 does not release a SHR configuration. That
is, the SHR configuration is still maintained on the UE.
[0077] Inthis example, in an RRC reconfiguration pro-
cedure, the UE determines whether the RRC reconfigu-
ration is performed due to fast MCG recovery, and if the
RRC reconfiguration is performed due to fast MCG re-
covery, the UE does not record corresponding handover
information in an SHR for this handover. Optionally, the
method further includes: discarding, by the UE, handover
information stored thereon and recorded for the handover
procedure. The UE discards the handover information
stored thereon and recorded for the handover procedure
because in some embodiments, the UE, upon initiation
of the handover procedure, may have created and stored
some acquired handover information related to the
handover, such as timer information (an indication that
T310 or T312 exceeds a threshold/T310 or T312 has
triggered SHR recording) of a source cell when the RRC
reconfiguration is received or performed.

[0078] In other words, when the UE determines that
the RRC reconfiguration is not performed due to fast
MCG recovery, and one or more of SHR triggering con-
ditions in an SHR-related configuration are met, the UE
records the corresponding handover information in the
SHR for this handover. In addition, the determination op-
eration of the UE further includes the UE determining that
the UE is configured with the SHR-related configuration,
such as the SHR triggering condition(s).

[0079] Preferably, the operation of the UE determining
whether to record the SHR is performed when the UE
successfully completes the RRC reconfiguration (the
handover procedure). Preferably, the successfully com-
pleting the RRC reconfiguration means that the random
access procedure triggered by the RRC reconfiguration
has been successfully completed in the MAC layer. Op-
tionally, the operation of the UE determining whether to
record the SHR is performed by the UE at the start of the
RRC reconfiguration (the handover procedure).

[0080] The above RRC reconfiguration being per-
formed due to the fast MCG recovery is further described
as if T316 is running when an RRC reconfiguration mes-
sage is received (or, when reconfiguration with sync is
performed). Alternatively, the above RRC reconfigura-
tion being performed due to the fast MCG recovery is
described as if the UE transmits an MCG failure informa-
tion message or initiates an MCG failure information pro-
cedure before reception of the RRC reconfiguration mes-
sage. Alternatively, the above RRC reconfiguration being
performed due to the fast MCG recovery is described as
reception of the RRC reconfiguration message being a
response to the MCG failure information message.
[0081] The one or more of the above SHR triggering
conditions being met depends on what the configured
SHR triggering conditions are. For example, the config-
ured SHR triggering condition may be that the value of
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T310 is greater than or equal to a configured threshold,
or that the value of T312 is greater than or equal to a
configured threshold, or that the value of T304 is greater
than or equal to a configured threshold. Preferably, the
value of T310 or T312 refers to a state value of T310 or
T312 associated with the source cell when a handover
command is received or when the handover is performed.
The value of T304 refers to a state value of T304 when
the handover is successfully completed, that is, a state
value before T304 is stopped.

Example 7

[0082] In this example, user equipment according to
the present disclosure is described. FIG. 4 shows a block
diagram of user equipment (UE) according to the present
invention. As shown in FIG. 4, the user equipment (UE)
40 includes a processor 401 and a memory 402. The
processor 401 may include, for example, a microproces-
sor, a microcontroller, an embedded processor, and the
like. The memory 402 may include, forexample, a volatile
memory (such as a random access memory (RAM)), a
hard disk drive (HDD), a non-volatile memory (such as
a flash memory), or other memories. The memory 402
stores program instructions. When run by the processor
401, the instructions can perform the above handover
information reporting method described in detail in the
present invention.

[0083] The methods and related devices according to
the present disclosure have been described above in
conjunction with preferred embodiments. It should be un-
derstood by those skilled in the art that the methods
shown above are only exemplary. The method according
to the present disclosure is not limited to steps or se-
quences shown above. The base station and user equip-
ment shown above may include more modules. For ex-
ample, the base station and user equipment may further
include modules that may be developed or will be devel-
oped in the future to be applied to a base station, an
MME, or UE. Various identifiers shown above are only
exemplary, not for limitation, and the present disclosure
is not limited to specific information elements serving as
examples of these identifiers. A person skilled in the art
could make various alterations and modifications accord-
ing to the teachings of the illustrated embodiments.
[0084] The program running on the device according
to the present disclosure may be a program that enables
a computer to implement the functions of the embodi-
ments of the present disclosure by controlling a central
processing unit (CPU). The program or information proc-
essed by the program may be temporarily stored in a
volatile memory (for example, a random access memory
(RAM)), a hard disk drive (HDD), a non-volatile memory
(forexample, a flash memory), or other memory systems.
[0085] The program for implementing the functions of
the embodiments of the present disclosure may be re-
corded on a computer-readable recording medium. The
corresponding functions may be achieved by reading
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programs recorded on the recording medium and exe-
cuting the programs by the computer system. The phrase
"computer system" herein may be a computer system
embedded in the device, which may include operating
systems or hardware (e.g., peripherals). The phrase
"computer-readable recording medium" may refer to a
semiconductor recording medium, an optical recording
medium, a magnetic recording medium, a recording me-
dium for programs that are dynamically stored for a short
time, or any other recording medium readable by a com-
puter.

[0086] Various features or functional modules of the
device used in the above embodiments may be imple-
mented or executed by circuits (for example, monolithic
or multi-chip integrated circuits). Circuits designed to ex-
ecute the functions described in this description may in-
clude general-purpose processors, digital signal proces-
sors (DSPs), application-specific integrated circuits
(ASICs), field-programmable gate arrays (FPGAs) or
other programmabile logic devices, discrete gates or tran-
sistor logic, or discrete hardware components, or any
combination of the above. The general-purpose proces-
sor may be a microprocessor, or may be any existing
processor, controller, microcontroller, or state machine.
The circuit may be a digital circuit or an analog circuit.
When new integrated circuit technologies that replace
existing integrated circuits emerge because of the ad-
vances in semiconductor technology, one or a plurality
of embodiments of the present disclosure may also be
implemented using these new integrated circuit technol-
ogies.

[0087] Furthermore, the present disclosure is not lim-
ited to the embodiments described above. Although var-
ious examples of the described embodiments have been
described, the present disclosure is not limited thereto.
Fixed or non-mobile electronic devices installed indoors
or outdoors, such as AV equipment, kitchen equipment,
cleaning equipment, air conditioners, office equipment,
vending machines, and other household appliances, may
be used as terminal devices or communications devices.
[0088] The embodiments of the present disclosure
have been described in detail above with reference to
the accompanying drawings. However, the specific struc-
tures are not limited to the above embodiments. The
present disclosure also includes any design modifica-
tions that do not depart from the substance of the present
disclosure. In addition, various modifications may be
made to the present disclosure within the scope of the
claims. Embodiments resulted from the appropriate com-
binations of the technical means disclosed in different
embodiments are also included within the technical
scope of the present disclosure. In addition, components
with the same effect describedin the above embodiments
may be replaced with one another.
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Claims

1. A handover information reporting method, compris-
ing:

performing, by user equipment (UE), a radio re-
source control (RRC) reconfiguration proce-
dure; and

if the UE is configured with a successful hando-
ver report-related configuration, and

an RRC reconfiguration is applied due to a con-
ditional reconfiguration execution upon cell se-
lection while a timer T311 is running, and

in the case that an SHR triggering condition in
the SHR-related configuration is met, recording,
by the UE, corresponding handover information
in the SHR.

2. The handover information reporting method accord-
ing to claim 1, wherein
when a random access procedure triggered by the
RRC reconfiguration is successfully completed in the
MAC layer, the UE determines whether to record the
SHR.
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